Dividing the number of GNRs determined by UV-Vis extinction measurement yield the number of LNA probe attached to a single GNR to approximately 34 LNA per GNR.
Considering each GNR carries ~34 copies of LNA probes in a cell, the final probe concentration inside a cell was approximately 45 nM. For cell imaging, 2×10
11 GNR/ml GNR-LNA complexes targeting heat shock protein 70 (HPS70) mRNA, β-actin mRNA, and random sequence were tested.
Quantification of internalized GNRs
Inductively coupled plasma mass spectrometry (ICP-MS) was applied to quantify GNRs internalizations. Briefly cells were cultured overnight. GNRs with concentration of 10 10 , 2×10 11 , and 5×10 11 GNR/ml were introduced to 24 well plates and incubated for 12
hours. Cells were then washed for 3 times with 1X PBS to remove excessive GNRs that were not internalized. Cells were harvested with 0.25% trypsin solution and centrifuged at 1500 rpm for 5 min. The cell pellets were then resuspended in 1X PBS to obtain a final concentration of 5×10 5 cell/ml. The GNR samples were prepared by acid digestion of cells using the CEM MARS6 microwave digestion system (Matthews, N.C.).
The sample was weighed in a tared Teflon vessel. Freshly-prepared aqua regia (Aristar-Plus grade HNO3:HCl at 1:3 ratio) was added. After one hour of pre-digestion, 
Statistical analysis.
All experiments were performed independently for at least three times. For mapping the spatial and temporal heat shock response of cells after laser irradiation, at least 50 cells were measured for each data point. The data are expressed as mean ± SEM. For characterizing laser induced temperature elevation, the experiments were repeated (n=3) for statistical analysis. Statistical analysis was carried out using Student's t-test.
Temperature measurement
The temperature was measured at different time points and locations from the laser.
For thermal heating and cooling experiments, miniaturized thermocouples (Omega) with 10 µm diameter were placed inside the media near the cell monolayer. Data were recorded using a thermocouple reader (Okolab) at different time points. The thermocouple was placed at different locations using a costumed 3D traversing system to determine the temperature distribution near the laser. To verify the temperature measurement and resolve the spatial temperature distribution, infrared thermometry was also performed using a mid-wavelength infrared camera (SC6700, FLIR Thermovision). The camera was positioned on top of the microscope stage to monitor the temperature distribution. Thermal analysis software (FLIR ExaminIR V.2.0) was used for data acquisition and analysis. To determine the heating and cooling time constants, the temperature profiles were measured after applying and terminating the laser with 150 mW (a power density of 0.85 mW/µm 2 ). This setting was also used in the heat shock response mapping experiments. Numerical analyses were performed using the theory described in Supplementary Section B to compare with the experimental measurement.
B. Numerical analysis of temperature profile Heat equation
To investigate the temperature distribution near the site of photothermal operation and the effects of laser power and duration, we performed computational analyses to estimate the temperature profile near the irradiation area. In particular, the heat diffusion equation, which describes the distribution of temperature over time, was considered in the analysis 11 . A heating term was introduced to represent the localized heat generated due to the photothermal effect (equation S1).
where T is the temperature distribution and S is the local photothermal heating source.
D is the thermal diffusivity of the medium. Thermal diffusivity of water was used in the calculation. The value can be modified to describe the heat transfer in other media.
The localized heating is modeled by assigning an appropriate temperature at the location of photothermal operation. The partial differential equation was written in twodimensional form to approximate the photothermal ablation experiment (equation S2).
The equation was discretized in space and time using the finite difference approach and implemented in MATLAB (equation S3). For initial condition, the temperature was considered to be uniform at the reference temperature initially. The thermal boundary condition was determined by the heat transfer through the cover slip ( Supplementary Fig. S4b ). In particular, the heat loss to the cover glass was determined by the heat transfer coefficients at the liquid-glass interface and glass-air interface, and conductive heat transfer through the cover glass.
T f , T s , T b , and T ∞ were the temperature of the liquid, the liquid-glass interface, the glassair interface, and the ambient. In our experimental condition, the heat flux was mainly determined by the heat transfer coefficient at the glass-air interface. Since most of the heat loss occurred near the laser source on the cover glass, the heat transfer was considered to be the same in all boundaries. The parameters and values used in the numerical simulation are described in Table S2 . 
Heating and cooling time constants
To estimate the thermal time constants of the system, numerical simulation of heating and cooling experiments were performed. The temperature distributions at several locations away from the laser source are shown in Fig. S6 . At a location near the laser (e.g., less than 100 µm), the temperature rapidly reached a high value in approximately 3 sec and increased gradually afterward (see also Supplementary movie S3). Our observation suggested that two time scales were involved in the system. Examining the parameter space revealed that the two time scales were related to the convective heat transfer at the boundary and conductive heat transfer in the bulk solution. To investigate the cooling time constant, the heat source was removed after 10 sec of heating. Similarly, a rapid drop in the temperature was observed initially and followed by a slow decay of the temperature. These observations were in general agreement with the experiment measurement, supporting the use of the numerical analysis for interpreting the temperature distribution near the site of photothermal operation.
Effects of laser duration
We then investigated the effects of the duration of heating on the temperature profile. Supplementary Fig. S7 shows the temperature distributions with different heating durations. In general, a short heating duration, relative to the heating time constant, will result in a localized heating effect, since the heating source was removed before the heat accumulate and propagate to a location away from the heating source. For instance, limiting the heating duration to 2 sec will significantly reduce the maximum heating compared to continuous irradiation. Supplementary movies S4-6 illustrated the spatiotemporal temperature distribution with different heating durations.
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Supplementary Tables   Table S1 . Sequences Table S2 . Parameters in the numerical simulation.
Parameters Symbols Values Units
Heat diffusivity of water D 0.143×10 
